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(57) ABSTRACT 

The present invention relates to preventives or remedies for 
Alzheimer’s disease, or to arnyloid protein ?bril-formation 
inhibitors, Which include as an active ingredient a compound 
of general formula (I) beloW or a pharrnacologically per 
rnitted salt thereof; and also to nitrogen-containing het 
eroaryl derivatives having speci?c substituents, or pharrna 
cologically perrnitted salts thereof, Which are valuable as 
preventives or remedies for Alzheimer’s disease, or as 
arnyloid protein ?bril-formation inhibitors: 

(Where, R1 and R2 are H or alkyl; Z1 and Z2 are H, alkyl, 
alkoxy, haloalkyl or halogeno; Z3 is alkoXy, SH, alkylthio, 
NH2, rnono- or di-alkylarnino, OH or halogeno; Z4 and Z5 
are H or halogeno; and A is 4,6-pyrirnidine-1,3-diyl, 1,3,5 
triaZine-2,6-diyl, etc). 
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PREVENTIVES OR REMIDIES FOR 
ALZHEIMER’S DISEASE OR AMYLOID PROTEIN 

FIBROSIS INHIBITORS CONTAINING 
NITROGEN-CONTAINING HETEROARYL 

COMPOUNDS 

TECHNICAL FIELD 

[0001] The present invention relates to preventives or 
remedies for AlZheimer’s disease and to amyloid protein 
?bril-formation inhibitors Which include at least one nitro 
gen-containing heteroaryl compound or physiologically-per 
mitted salt thereof as an active ingredient. 

[0002] Furthermore, the present invention also relates to 
nitrogen-containing heteroaryl derivatives With speci?ed 
substituents Which are valuable as preventives or remedies 
for AlZheimer’s disease, or as amyloid protein ?bril-forma 
tion inhibitors. 

TECHNICAL BACKGROUND 

[0003] [3-Amyloid protein (hereinafter referred to as AP) is 
a major structural component of the senile plaques strikingly 
present in the brains of patients With AlZheimer’s disease, 
and it is an insoluble peptide comprising 39 to 43 amino 
acids. It is produced by enZymic cleavage from [3-amyloid 
protein precursor protein. 

[0004] From recent detailed pathological research into the 
brains of patients With AlZheimer’s disease it is reported 
that, in the process of the occurrence of dementia, ?rst of all 
there is a build-up of AB Within the brain of the patient, 
Which triggers the formation of senile plaques, and after the 
passage of a considerable number of years there occurs 
neuro?brillary degeneration folloWed by neuronal degenera 
tive loss [Ann. Rev. Neurosci., Vol.12, 463 (1989)] 

[0005] Furthermore, it is reported that AB Which com 
prises 40 amino acids (AB 1-40) and its active central 
portion peptide (AB 25-35) cause degeneration and death of 
rat primary hippocampal neurons in an in vitro experimental 
system and speci?cally loWer the cellular MTT [3-(4,5 
dimethylthiaZol-2-yl)-2,5-diphenyl tetraZolium bromide] 
reduction capacity [see, respectively, Science, Vol.250, 279 
(1990) and J. Neurochem., Vol.65, 2585 (1995)]. 

[0006] As examples of the cells exhibiting a loWering of 
the MT reduction capacity due to A6, there are foetal rat 
hippocampal neurons, PC12 cells and HeLa cells, etc. Con 
sequently, by measuring activity in inhibiting this loWering 
of the MTT reduction capacity due to A6 in such cells, it is 
possible to investigate substances Which inhibit the damag 
ing action of AB on nerve cells. 

[0007] NoW, long-term potentiation (hereinafter referred 
to as LTP) is a phenomenon in Which, by hippocampal nerve 
?bre electrical stimulation at high frequency for a short time, 
the synapse reaction strength is increased over a prolonged 
period, and it is regarded as a model for learning and 
memory. It is reported that, in hippocampal sections, AB has 
an LTP impairing action [J . Neurosci. Res. Vol.60, 65 
(2000), Proc. Natl. Acad. Sci. USA, Vol.95, 6448 (1998), 
etc]. Furthermore, it is reported that, in a transgenic mouse 
overexpressing AB, LTP in the hippocampus is inhibited 
compared to normal mouse and, in a learning behaviour test, 
the memory and learning capacity are loWered [Science, 
Vol.274 99(1996)]. 
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[0008] Consequently, by investigating substances Which 
inhibit LTP impairment due to A6 in the hippocampus, it is 
possible to investigate substances Which lessen memory 
impairment caused by AB. 

[0009] AB is regarded as at least one of the causes of the 
occurrence of AlZheimer’s disease, so a substance Which 
inhibits the impairment of nerve cells induced by AB Would 
be effective as a preventive or remedy for AlZheimer’s 
disease. 

[0010] Examples of knoWn compounds Which suppress 
nerve cell toxicity due to A6 are rifampicin [Biochem. 
Biophys. Res. Commun., Vol.204, 76 (1994)], Congo Red 
[Proc. Natl. Acad. Sci. USA, Vol.91, 12243 (1994) and 
AZ36041 [Biol. Pharm. Bull., Vol.18, 1750 (1995), etc. 

[0011] Moreover, (—)-huperZine A is an example of a 
compound reported to suppress LTP impairment in the 
hippocampus due to A[3[Neurosci. Lett. Vol.275 (3): 187 
190 (1999)]. 

[0012] Illnesses Which are characteriZed by the extracel 
lular deposition in various organs and tissues of polymeriZed 
amyloid protein Which adopts a speci?c ?brillar structure are 
generally classi?ed as amyloidosis. The protein from Which 
this amyloid is composed is, for example, in AlZheimer’s 
disease, AB Which is deposited in the brain; in type 2 
diabetes, it is amylin Which is deposited in the pancreas; in 
familial amyloid neuropathy, it is serum prealbumin (tran 
sthyretin) Which is deposited in the peripheral nerves; it is 
immunoglobulin light chain-derived AL protein in the case 
of amyloidosis accompanying primary and multiple 
myeloma; and it is AA protein in the case of secondary 
amyloidosis, etc. [See, for example, Sire, J. D., Annu. Rev. 
Biochem., Vol.61, 947-97 (1992), etc.] 

[0013] The fact that the amyloid protein in the course of 
?bril-formation produces a [3-sheet structure is knoWn to be 
a characteristic common to many amyloid proteins. [See, for 
example, Sipe, J. D., Annu. Rev. Biochem., Vol.61, 947-97 
(1992), etc.] 
[0014] AB is a typical amyloid protein, and it accumulates 
in the brains of AlZheimer’s disease patients, forming senile 
plaques. Within the senile plaques, a [3-sheet structure is 
adopted and ?bril formation occurs, and there is knoWn to be 
characteristic staining by dyes such as thio?avin and Congo 
red Which denote a ?brillar structure. Furthermore, it is 
knoWn that With the adoption of the [3-sheet structure and 
?bril formation, AB shoWs toxicity to cultured nerve cells 
[Pike, C. J. et al, J. Neurosci. Vol.13, 1676-1687 (1993)] 

[0015] It is also knoWn that the amylin, Which is the main 
structural component of the amyloid protein deposited in the 
pancreas in type 2 diabetes, adopts a [3-sheet structure and 
forms ?brils, Which shoW toxicity to pancreatic [3-cells 
[LorenZo, A. et al, Nature, Vol.368, 756-760 (1994)]. 

[0016] It is reported that amyloid proteins such as A6 and 
amylin both exhibit cytotoxicity by adopting a [3-sheet 
structure and forming ?brils, and by loWering the cell MTT 
reduction capacity. Consequently, it is thought that com 
pounds Which inhibit this ?bril formation by amyloid pro 
teins like AB and amylin Would inhibit their cell toxicity. 
Furthermore, since the mechanism of such manifestation of 
cytotoxicity is common to a number of amyloid proteins, it 
is believed that drugs Which inhibit the cytotoxicity of 
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certain amyloid proteins and suppress ?bril-formation could 
also inhibit cytotoXicity and ?bril-formation in other amy 
loid proteins. 

[0017] Thus, as Well as AlZheimer’s disease and type 2 
diabetes, by suppressing ?bril-formation of amyloid protein 
this Will be effective as a preventive or remedy for, for 
example, immunoglobulinic amyloidosis, reactive amyloi 
dosis, familial amyloidosis, dialysis-related amyloidosis, 
senile amyloidosis, cerebrovascular amyloidosis, hereditary 
cerebral haemorrhage With amyloidosis, CreutZfeldt-Jakob 
disease, bovine spongiform encephalitis (BSE), scrapie, 
medullary carcinoma of the thyroid, insulinoma, localiZed 
atrial amyloid, amyloidosis cutis, localiZed nodular amyloi 
dosis and other types of amyloidosis, preferably for AlZhe 
imer’s disease, type 2 diabetes, dialysis-related amyloidosis, 
familial amyloidosis, CreutZfeldt-Jakob disease and BSE, 
and in particular for AlZheimer’s disease or type 2 diabetes. 

[0018] KnoWn examples of compounds Which inhibit 
amyloid protein ?bril-formation include variant peptide 
(WO96/28471), imino-aZa-anthracyclinone derivatives 
derived from anthraZalone (WO98/32754), thionaphthalene 
derivatives With a speci?c structure (JP-A-9-95444) and 
isochroman compounds (JP-A-2000-198781). As com 
pounds Which inhibit ?bril-formation by AP in particular 
from amongst the amyloid proteins, there are knoWn iABS 
[Nat. Med., Vol. 4, 822-826 (1998)], and PTI-00703 [Neu 
robiol. Aging, Vol.19 (Suppl 4) 1070 (1998). HoWever, these 
compounds have a structure Which is completely different 
from the nitrogen-containing heteroaryl compounds Which 
are the effective component of the amyloid protein ?bril 
formation inhibitors of the present invention. 

[0019] With regard to nitrogen-containing heteroaryls, 
3-[[4-[(2-?uoro-5-methylphenyl)amino]-2-pyrimidinyl] 
amino]-phenol and 4-[[6-[(2,5-dichlorophenyl)amino]-4 
pyrimidinyl]amino]-phenol are disclosed as having an anti 
cancer action (WO00/12485, WOOD/12486, etc), and the 
analogous 4,6-dianilino-pyrimidine derivatives are also dis 
closed as having an anticancer action (Japanese Patent 
Publication (PTC) No.9-506363). Moreover, 4,4‘-[(6-me 
thyl-2,4-pyrimidinediyl)amino]bisphenol, 4,4‘-[(6-amino-1, 
3,5 -triaZine-2,4-diyl)diimino]bisphenol and 4,4‘-[2,4-pyrim 
idinediyldiimino]bisphenol are disclosed as having an 
antibacterial action or anti-HIV action [J . Indian Chem. Soc. 
Vol.58 [5], 512-13 (1981), Acta Cienc. Indica. Chem. Vol. 
11[1], 66-70 (1985), J. Med. Chem. Vol.9(3), 423-4, (1966), 
WO99/36410, WO99/50250]. 
[0020] Moreover, it has been disclosed that triaZine 
derivatives With a 4-position derivative have an impeding 
action for kinase Which is an enZyme catalysing the reaction 
to produce ATP by transfer of a phosphoryl group Within the 
cell, and are valuable in the treatment of AlZheimer’s 

disease, etc (WO01/25220). 

DISCLOSURE OF THE INVENTION 

[0021] The present inventors have carried out a painstak 
ing study With the objective of developing preventives or 
remedies for AlZheimer’s disease Which have poWerful 
activity and are highly safe, and they have discovered that 
nitrogen-containing heteroaryl compounds have an out 
standing action in inhibiting the loWering of MTT reduction 
capacity and in inhibiting long-term potentiation impairment 
in the hippocampus, and are useful as preventives or rem 
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edies for AlZheimer’s disease. The present invention has 
been perfected based on this discovery. 

[0022] Furthermore, the present inventors have also car 
ried out a painstaking study With the objective of developing 
highly active and highly safe drugs Which can suppress 
amyloid protein ?bril-formation and can suppress cytotoX 
icity brought about by the amyloid protein, and they have 
discovered that nitrogen-containing heteroaryl compounds 
have an outstanding inhibitory action in terms of amyloid 
protein ?bril-formation, and also have a ?brillar amyloid 
protein breakdown action and are valuable as preventives or 
remedies for amyloidosis, for eXample AlZheimer’s disease 
and type 2 diabetes. The present invention has also been 
perfected based on this discovery. 

[0023] This invention provides preventives or remedies 
for AlZheimer’s disease, or amyloid protein ?bril-formation 
inhibitors, Which include at least one nitrogen-containing 
heteroaryl compound, or pharmacologically permitted salt 
thereof, as an active ingredient. 

[0024] It also provides nitrogen-containing heteroaryl 
derivatives Which possess speci?ed groups. 

[0025] Speci?cally, the nitrogen-containing heteroaryl 
compounds Which are an active ingredient of the AlZhe 
imer’s disease preventives or remedies, or of the amyloid 
protein ?bril-formation inhibitors, of the present invention, 
have the folloWing general formula 

(I) 
Z1 Z4 Z5 Z2 

[A47 I XV] N/ A\ N \ 
Z | | OH 

R1 R2 

[0026] In this formula, 

[0027] R1 and R2 each independently represent a hydro 
gen atom or a C1_6 alkyl group, 

[0028] Z1 and Z2 each independently represent a hydro 
gen atom, C1_6 alkyl group, C1_6 alkoXy group, halo 
C1_6 alkyl group or halogen atom, 

[0029] Z3 represents a C1_6 alkoXy group, mercapto 
group, C1_6 alkylthio group, amino group, mono- or 
dtI-CH alkylamino group, hydroXy group or halogen 
a om, 

[0030] Z4 and Z5 each independently represent a hydro 
gen atom or halogen atom, and 

[0031] A represents a group of formula (II) to (VI) 
below. 

an 
R3 

A 
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-continued 

R6 (III) 

R5 | \N 
A N , 

(IV) 
R7 N R8 

I \ 
/ 

N , 

R9 (V) 

(VI) 

R10 R11 

[0032] In formulae (II) to (VI) above, 

[0033] R3 represents a hydrogen atom, C1_6 alkyl group, 
C1_6 alkoXy group, mercapto group, C1_6 alkylthio 
group, amino group, mono- or di-C1_6 alkylamino 
group or hydroXy group, 

[0034] R4 represents a hydrogen atom or nitro group, 

[0035] R5 represents a hydrogen atom or C1_6 alkyl 
group, 

[0036] R6 represents a hydrogen atom, C1_6 alkyl group, 
CL6 alkoXy group, mercapto group, CL6 alkylthio 
group, amino group, mono- or di-C1_6 alkylamino 
group or hydroXy group, 

[0037] R7 and R8 each independently represent a hydro 
gen atom, CL6 alkyl group, CL6 alkoXy group, mer 
capto group, C1_6 alkylthio group, amino group or 
mono- or di-C1_6 alkylamino group, 

[0038] R9 represents a C1_6 alkyl group, C1_6 alkoXy 
group, mercapto group, CL6 alkylthio group, amino 
group, mono- or di-C1_6 alkylamino group or hydroXy 
group, and 

[0039] R10 and R11 each independently represent a 
hydrogen atom, CL6 alkyl group, CL6 alkoXy group, 
C176 alkylthio group, or mono- or di-C1_6 alkylamino 
group. 

[0040] Furthermore, amongst the compounds (I), the 
nitrogen-containing heteroaryl derivatives of the folloWing 
general formula (VII) beloW 
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(VII) 

HO | | OH 
R1 R2 

[0041] or general formula (VIII) beloW 

(VIII) 

[0042] 

[0043] In the above formulae, R1, R2, R3, Z1, Z2, Z4, Z5 
and A have the same meanings as above, and Z6 represents 
a C1-C6 alkoXy group or a halogen atom. 

are novel compounds. 

[0044] The “C1-C6 alkyl group” denoted by R1, R2, R3, 
R5, R6, R7, R8, R9, R10, R“, Z1 and Z2, or the C1-C6 alkyl 
portion of the “C1-C6 alkoXy group” denoted by R3, R7, R8, 
R9, Z1, Z2, Z3 and Z6 may be, for example, a methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl, 
l-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethyl 
propyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, l-ethylpro 
pyl, heXyl, l-methylpentyl, 2-methylpentyl, 3-methylpentyl, 
4-methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3 
dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3 
dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethyl 
propyl or 1,2,2-trimethylpropyl group. EXcepting the alkyl 
group and of R1, R2, R3, R9, R10 and R11, and the alkyl 
portion of the alkoXy group in the de?nitions of R6 and Z3, 
it is preferably a CL4 alkyl group, more preferably a methyl 
or ethyl group, and in particular a methyl group. 

[0045] The alkyl group and the alkyl portion of the alkoXy 
{sic} group in the de?nitions of R1 and R2 are preferably a 
methyl or ethyl group. 

[0046] The alkyl group in the de?nition of R3 is preferably 
a CL5 alkyl group, more preferably a C1_ 4 alkyl group, and 
still more preferably an ethyl, propyl or isopropyl group. The 
alkyl portion of the alkoXy group in the de?nition of R3 is 
preferably a C1_4 alkyl group and more preferably a CL3 
alkyl group. 

[0047] The alkyl portion of the alkoXy group in the 
de?nition of R6 is preferably a C1_3 alkyl group, and more 
preferably a methyl or ethyl group. 

[0048] The alkyl group in the de?nition of R9 is preferably 
a CL5 alkyl group, more preferably a C2_4 alkyl group and 
still more preferably an ethyl, propyl, isobutyl, s-butyl or 
t-butyl group. The alkyl portion of the alkoXy group in the 
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de?nition of R9 is preferably a CL4 alkyl group, more 
preferably a methyl, ethyl or butyl group, and in particular 
a butyl group. 

[0049] The alkyl group and the alkyl portion of the alkoxy 
group in the de?nitions of R10 and R11 are preferably a C1_3 
alkyl group. 

[0050] The alkyl portion of the alkoxy group in the 
de?nition of Z3 is preferably a CL3 alkyl group. 

[0051] The “halogen atom” in the de?nitions of Z1, Z2, Z3, 
Z4 Z5 and Z6 is for example a ?uorine, chlorine, bromine or 
iodine atom, preferably a ?uorine or chlorine atom, and in 
particular a chlorine atom. 

[0052] The CL6 alkyl portion of the “halo-C1_6 alkyl 
group” in the de?nitions of Z1 and Z2 is the same as in the 
case of the CL6 alkyl group above, and the halogen portion 
is the same as the halogen atom above. Examples are the 
?uoromethyl, di?uoromethyl, tri?uoromethyl, chlorom 
ethyl, dichloromethyl, trichloromethyl, l-?uoroethyl, 
2-?uoroethyl, 1,1-di?uoroethyl, 1,2-di?uoroethyl, 1-chloro 
ethyl, 2-chloroethyl, 1,1-dichloroethyl and 1,2-dichloroethyl 
group, With the ?uoromethyl, di?uoromethyl, tri?uorom 
ethyl, chloromethyl, dichloromethyl, trichloromethyl, 
l-?uoroethyl and l-chloroethyl group being preferred, and 
the tri?uoromethyl group further preferred. 

[0053] The C1_6 alkyl portion of the “C1_6 alkylthio group” 
in the de?nitions of R3, R6, R7, R8, R9, R10, R11 and Z3 is the 
same as the CL6 alkyl group above, and examples are 
methylthio, ethylthio, propylthio, isopropylthio, butylthio, 
isobutylthio, s-butylthio and t-butylthio. 

[0054] Excluding the alkyl portion of the thioalkyl group 
in the de?nitions of R3, R6, R10, R11 and Z3, a CL4 alkyl-thio 
is preferred, more preferably the methylthio or ethylthio 
group, and in particular the methylthio group. 

[0055] With regard to the alkyl portion of the thioalkyl 
group in the de?nitions of R3, R6, R10, R11 and Z3, this is 
preferably a C1_3 alkyl group, With the methylthio group 
being particularly preferred. 

[0056] The CL6 alkyl portion of the “mono- or di-C1_6 
alkylamino group” in the de?nitions of R3, R6, R7, R8, R9, 
R10, R11 and Z3 is the same as the CL6 alkyl group above, 
examples being the methylamino, ethylamino, propylamino, 
dimethylamino, methylethylamino, methylpropylamino, 
diethylamino, ethylpropylamino and dipropylamino groups. 
Except in the case of R3 and R9, the methylamino, ethy 
lamino or dimethylamino group is preferred, With the 
methylamino group particularly preferred. With regard to 
the mono- or di-alkylamino group in the de?nitions of R3 
and R9, a mono- or di-C1_3 alkylamino group is preferred, 
and methylamino or dimethylamino is further preferred. 

[0057] Z3 is preferably a C1_4 alkoxy group, C1_4 alkylthio 
group or hydroxy group, more preferably a CL2 alkoxy 
group, CL2 alkylthio group or hydroxy group, With a 
hydroxy group particularly preferred. 

[0058] In the case of the compounds of the present inven 
tion represented by general formula (I) or (VII) above, the 
folloWing preferred compounds can be cited. 

[0059] 1) The compounds Where R1 and R2 are each 
independently a hydrogen atom or a CL2 alkyl group, 
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[0060] 2) The compounds Where R1 and R2 are hydro 
gen atoms, 

[0061] 3) The compounds Where A is a group repre 
sented by formula (II) (Where R3 is a hydrogen atom, 
C175 alkyl, CL3 alkylthio or mono- or di-C1_3 alkylamino 
group, and R4 is a hydrogen atom or nitro group), a 
group represented by formula (III) (Where R5 and R6 
are each independently a hydrogen atom or C1_2 alkyl 
group), a group of formula (IV) (Where R7 and R8 are 
each independently a hydrogen atom or CL2 alkyl 
group), a group of formula (V) (Where R9 is a CL5 
alkyl, CL4 alkoxy or a C1_4 alkylthio group), or a group 
of formula (VI) (where R10 and R11 are each indepen 
dently a hydrogen atom or CL3 alkyl group), 

[0062] 4) The compounds Where Ais a group of formula 
(II) (Where R3 is a hydrogen atom, CL5 alkyl, CL3 
alkylthio or mono- or di-C1_3 alkylamino group, and R4 
is a hydrogen atom or nitro group), a group of formula 
(III) (Where R5 is a hydrogen atom and R6 is a methyl 
or ethyl group), a group of formula (IV) (Where R7 and 
R8 are hydrogen atoms), a group of formula (V) (Where 
R9 is a CL5 alkyl, C1_4 alkoxy or C1_4 alkylthio group), 
or a group of formula (VI) (where R10 and R11 are 
hydrogen atoms), 

[0063] 5) The compounds Where Ais a group of formula 
(II) (Where R3 is a hydrogen atom, C1_4 alkyl or amino 
group, and R4 is a hydrogen atom or nitro group) or a 
group of formula (V) (Where R9 is a C2_4 alkyl or a 
butoxy group), 

[0064] 6) The compounds Where Ais a group of formula 
(II) (Where R3 is an ethyl, propyl, isopropyl or amino 
group and R4 is a hydrogen atom, or R3 is a hydrogen 
atom and R4 is a nitro group) or a group of formula (V) 
(Where R9 is a C2_4 alkyl group), 

[0065] 7) The compounds Where Z1 and Z2 are each 
independently a hydrogen atom or para-position ?uo 
rine atom, chlorine atom or CL2 alkyl group, 

[0066] Z3 is a meta-position hydroxy group (in the 
case of compound (I)), or the hydroxy group on the 
phenyl ring to Which Z1 is bonded is in the meta 
position (in the case of compound (VII)) and 

[0067] Z4 and Z5 are hydrogen atoms, 

[0068] 8) The compounds Where Z1 and Z2 are each a 
hydrogen atom or para-position methyl group, 

[0069] Z3 is a meta-position hydroxy group (in the 
case of compound (I), or the hydroxy group on the 
phenyl ring to Which Z1 is bonded is in the meta 
position (in the case of compound (VII)), and 

[0070] Z4 and Z5 are hydrogen atoms. 

[0071] Taking these together, for example combinations of 
2), 3) to 6) and 8) are preferred. Amongst these combina 
tions, the combination of 2), 6) and 8) is further preferred. 

[0072] Moreover, in the case of the compounds (VIII), 
there can be cited 

[0073] 1) the compounds Where R1 and R2 are each 
independently a hydrogen atom or C1_2 alkyl group, 
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[0074] 2) the compounds Where R1 and R2 are hydrogen sulphonate, and carboXylic acid salts such as the acetate, 
atoms, fumarate and maleate. The hydrochloride, nitrate, sulphate 

[0075] 3) the compounds Where R3 is a hydrogen atom, and phosphate are preferred 
CL5 alkyl, CL3 alkylthio, mono- or di_cl_3 alkylamino [0083] Moreover, Where the compounds of the present 
group or amino group, invention and their pharmacologically permitted salts form 

3_ solvates (such as hydrates), then these too are included 
[00C7 6] [he compounds Where R is a hydrogen atom, Within the Scope of the invention 

1'4 a y or ammo group’ [0084] Tables 1 to 5 beloW give speci?c eXamples of 
[0077] 5) the compounds Where R3 is an ethyl, propyl, preferred compounds represented by aforesaid general for 

isopropyl or amino group, mulae (I), (VII) or (VIII). The compounds shoWn in Tables 
[0078] 6) the Compounds Where Z6 is a C14 alkoxy 1 to 5 have the formulae denoted by (1) to (5) respectively. 

group, ?uorine atom or Chlorine atom, and [0085] With regard to the abbreviations employed beloW, 
6 _ Me means the methyl group, Et means the ethyl group, Pr 

[0079] 7) the Compounds Where Z 15 a methoxy group> means the propyl group, iPr means the isopropyl group, Bu 
ethoxy group or Chlonne atom‘ means the butyl group, iBu means the isobutyl group, sBu 

[0080] Taking these together, for eXample combinations of Iheahs the s'hhtyl group, tBh Iheahs the t'hhtyl group, Ph 
2), 3) to 5) and 7) are preferred. Amongst these combina- Iheahs the Pehtyl group ahd HX Iheahs the heXyl group 
tions, the combination of 2), 5) and 7) is further preferred. [0086] The compounds of the folloWing general formula 

[0081] The compounds of the present invention of general 
formula (I), (VII) or (VIII) possess Within the same molecule Z 
a phenolic hydroXy group, Which is a Weakly acidic group, O R 
and an amino group or alkylamino group, etc, Which is a / \ 
Weakly basic group, so they form physiologically permitted HO— I —(OH)n 
salts When reacted With a comparatively strong base or acid. \ 
Examples of such salts are the salts With a base, such as 
alkali metal salts like the lithium salt, sodium salt and RX Ry 
potassium salt, alkaline earth metal salts like the magnesium 

Salt’ calc.lum Salt and.banum Sahiapd ammo and Salts hke [0087] [Where RX, Ry and RZ are the same or different, and 
the glycine salt, lys1ne salt, arg1n1ne salt, orn1th1ne salt, 

. . . . . each represent a hydrogen atom or a C1_ 4 alkyl group 
glutamic acid salt and aspartic acid salt. The alkali metal X y Z . 

. . . (preferably R , R and R are the same or different, and each 
salts are preferred (in particular the sodium salt). _ 

represent a hydrogen atom or a methyl group, more prefer 
[0082] Furthermore, eXamples of the salts With an acid are ably, RX, Ry and RZ are methyl groups), and n is 1 or 2 
mineral acid salts like hydrohalide salts such as the hydro- (preferably 2)] are knoWn compounds (see, for eXample, 
chloride, hydrobromide and hydroiodide, the nitrate, per- JP-A-5-32654), and possess an outstanding action in inhib 
chlorate, sulphate, phosphate and carbonate, sulphonic acid iting a loWering of the MTT reduction capacity and in 
salts like the methanesulphonate, tri?uoromethanesulpho- inhibiting LTP impairment in the hippocampus, and they are 
nate, ethanesulphonate, benZene-sulphonate and toluene- valuable as AlZheimer’s disease preventives or remedies. 

TABLE 1 

(1) 
R3 

Z1 Z4 )\ Z5 Z2 
N/ N W | 

\ | 
Z3/\ If \ T \ OH 

R1 R4 R2 

Exempli?ed Compound No. R1 R2 R3 R4 Z1 Z2 Z3 Z4 Z5 

1-1 H H H H H H 3-OH H H 
1-2 H H Me H H H 3-OH H H 
1-3 H H Et H H H 3-OH H H 
1-4 H H Pr H H H 3-OH H H 
1-5 H H iPr H H H 3-OH H H 
1-6 H H Bu H H H 3-OH H H 
1-7 H H iBu H H H 3-OH H H 
1-8 H H sBu H H H 3-OH H H 
1-9 H H tBu H H H 3-OH H H 

1-10 H H OH H H H 3-OH H H 
1-11 H H OMe H H H 3-OH H H 
1-12 H H OEt H H H 3-OH H H 

1-13 H H OPr H H H 3-OH H H 
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TABLE l-continued 

(1) 

R2 Exempli?ed Compound N0. 

H 3-SMe 1-138 
3-SMe 1-139 

HHHH 
H 
H 
H 
H 

3-SMe 
3-SEt 
3-SEt 
3-SEt 
3-SPr 
3-SPr 

HHHH HHHH H omho HHHH HHHH 
1-140 
1-141 
1-142 
1-143 

HHHHHHHHHHHH 
H 
H 

HHHHHHH 222 HHH NNN afar} 
2 

3-NHMe 
3-NHMe 
3-NHMe 
3-NHEt 

HH 
H HHHHHHHHHH HHHHHHHHHHHH HHHHHHHHHHHH 

H mhoH 
m 

H omhom HHHHHHHHHHHH HHHHHHHHHHHH 
1-144 
1-145 
1-146 
1-147 
1-148 

HHHH HHHH HHHH HOHH HHHH HHHH 
1-156 
1-157 
1-158 
1-159 

HHHH HHHH HHHH eerr MMPP HHHH HHHH 
1-160 
1-161 
1-162 
1-163 

HHH HHH HHH 
1-164 
1-165 
1-166 

HHno HHHH 
u B 

OHH HHHH HHHH 
1-167 

1-170 

H 

HHHHHH H 

22 00 NN H 
H etet HHHMEME e HHHHHMH 

1-171 
1-172 
1-173 
1-174 
1-175 
1-176 
1-177 
1-178 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 
1-179 

1-182 
1-183 
1-184 
1-185 
1-186 
1-187 
1-188 

N02 
N02 
N02 
N02 
N02 

HHSH 1-189 

HHSMe 
HHSEt 

1-190 
1-191 

H H NH2 
H H NHMe 

1-192 

H 
H 
H 

1-193 

H H NMe2 No2 
H H NMeEt 

H H NEt2 
H H Pn 

1-194 
1-195 
1-196 
1-197 

H H H 3-MeBu H 1-198 

1-199 
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[0123] [Mode of Practising the Invention] 
[0124] The nitrogen-containing heteroaryl compounds 
represented by general formulae (I) of the present invention 
and the nitrogen-containing heteroaryl derivatives repre 
sented by general formulae (VII) and (VIII) are either 
knoWn compounds (for example WO00/12485 pamphlet) or 
they can be produced by the folloWing method using knoWn 
compounds as the starting materials. 

(I) 

[0125] In the above formulae, R1, R2, Z1, Z2, Z3, Z4, Z5 
and Ahave the same meanings as above, and X1 and X2 each 
represents a halogen atom (preferably a chlorine atom, 
bromine atom or iodine atom, and more preferably a chlo 

rine atom). 
[0126] Stage A-1 is a stage for the production of a com 
pound of general formula (XI) by the reaction betWeen a 
halogen compound of general formula (IX) and an ami 
nophenol of general formula in an inert solvent. 

[0127] The inert solvent used is not particularly restricted 
providing it does not impede the reaction, and to some extent 
dissolves the starting materials. Examples include aliphatic 
hydrocarbons such as hexane, heptane, ligroin and petro 
leum ether; aromatic hydrocarbons such as benZene, toluene 
and xylene; halo-hydrocarbons such as dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane, chlo 
robenZene and dichlorobenZene; nitriles such as acetonitrile 
and propionitrile; ethers such as diethyl ether, diisopropyl 
ether, tetrahydrofuran, dioxane dimethoxyethane and diethyl 
ene glycol dimethyl ether; amides such as formamide, 
dimethylformamide, dimethylacetamide, N-methyl-2-pyr 
rolidone and hexamethylphosphoramide; sulphoxides such 
as dimethylsulphoxide and sulfolane; and alcohols such as 
methanol, ethanol, propanol, 2-ethoxyethanol and 2-butoxy 
ethanol. The ethers, amides and alcohols are preferred, in 
particular dioxane, diethylene glycol dimethyl ether, dim 
ethylformamide, dimethylacetamide, 2-ethoxyethanol or 
2-butoxyethanol. 
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[0128] This stage can be carried out With the optional 
addition of a base, such as an organic base like triethy 
lamine, N-methylmorpholine, pyridine, 4-(N,N-dimethy 
lamino)-pyridine, or an alkali metal carbonate such as 
sodium carbonate or potassium carbonate. An organic base 
is preferred. 

[0129] The reaction temperature Will differ With the start 
ing material compounds and the solvent but, normally, it is 
0-200° C. and preferably 50-170° C. 

[0130] The reaction time Will vary With the reaction tem 
perature, the starting material compounds and the solvent 
but, normally, it is in the range from 10 minutes to 24 hours, 
and preferably 30 minutes to 8 hours. 

[0131] FolloWing the end of the reaction, the target mate 
rial can be obtained from the reaction mixture by the usual 
methods. For example, folloWing the end of the reaction the 
solvent is distilled off and Water poured onto the residue 
obtained, then extraction performed With a Water-immiscible 
solvent (such as benZene, ether, ethyl acetate or the like), 
after Which the extraction liquid is Washed With Water and 
dried With anhydrous magnesium sulphate. By then distill 
ing off the solvent, the target compound is obtained. The 
target compound thus obtained can, Where necessary, be 
further puri?ed by the usual methods, such as column 
chromatography, etc. 

[0132] The aminophenol used in stage A-1 is either a 
known compound or can be readily produced by known 
methods [see J. Am. Chem. Soc., Vol. 47, 1712-1718 (1925), 
J. Heterocyclic Chem., Vol.26, 1255-1259 (1989), Synthe 
sis, 1446-1450 (1997), J. Chem. Soc., 3017-3020 (1949), J. 
Chem. Soc., 2426-2430 (1951)]. 

[0133] Stage A-2 is a stage for the production of the target 
compound (I), and this is achieved by performing reaction 
betWeen the compound of general formula (XI) and an 
amine of general formula (XII) in the same Way as in stage 
A-1. 

[0134] In the case Where compound and compound 
(XII) are the same compound, then it is possible to obtain the 
desired compound (I) by carrying out reaction in the same 
Way as in stage A-1 using at least 2 mol (preferably 2-3 mol) 
of compound per mol of halo-compound 

[0135] The amine of general formula (XII) used in stage 
A-2 is either a knoWn compound or is readily produced by 
knoWn methods [Synth. Commun., Vol.30, 3639-3644 
(2000)]. 
[0136] The compound (IXa) Where, in the compound of 
general formula (IX) employed in stage A-1, Ais a group of 
formula (V) and R9 is a C1_6 alkyl group, can be produced 
by the folloWing method B. 

lMetlmdB 

X3 R12 

I )\ stage B-1 I )\ / / 
x1 N x2 x1 N x2 

(XIII) (IXa) 
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[0137] In the above formulae, X1 and X2 have the same 
meanings as above, and X3 represents a halogen atom 
(preferably a chlorine atom, bromine atom or iodine atom, 
and more preferably a chlorine atom), and R12 is a C1_6 alkyl 
group. 

[0138] Stage B-1 is a stage based on a knoWn method 
[Helv. Chim. Acta, Vol.33, 1365-1369 (1950)] and is carried 
out by the reaction betWeen a trihalo-triaZine compound of 
general formula (XIII) and an alkali organo-metal (for 
example, an organo-lithium reagent such as methyllithium, 
ethyllithium or propyllithium; an organo-magnesium 
reagent such as methylmagnesium bromide or ethyl-mag 
nesium bromide; an organo-aluminium reagent such as 
trimethylaluminium; an organo-Zinc reagent such as dim 
ethylZinc; or an organo-copper reagent such as lithium 
dimethyl-cuprate; preferably an organo-lithium reagent or 
an organo-magnesium reagent) in an inert solvent (for 
example an aliphatic hydrocarbon such as hexane; an aro 
matic hydrocarbon such as benZene or toluene; a halo 
hydrocarbon such as dichloromethane; or an ether such as 
diethyl ether or diethylene glycol dimethyl ether; preferably 
an aromatic hydrocarbon or an ether, and in particular 
benZene, toluene, tetrahydrofuran or diethyl ether), at —78° 
C. to 50° C. (preferably —30° C. to 30° C.) for from 10 
minutes to 8 hours (preferably 30 minutes to 3 hours). 

[0139] After the completion of the reaction, the target 
compound is obtained from the reaction mixture by the usual 
methods. For example, the reaction mixture is concentrated 
or extracted With a Water-immiscible organic solvent (such 
as benZene, ether, ethyl acetate or the like), folloWed by 
drying With anhydrous magnesium sulphate, after Which the 
solvent is distilled off. Where required, the target material 
thus obtained can be further puri?ed by normal methods, for 
example by column chromatography. 

[0140] The compound of general formula (IX) used in 
stage A-1 can also be produced by the folloWing method C. 

Methodll 

OH—A—OH Stage (3'1 x1—A—x2 

(XIV) halogenating agent [0141] In the above formulae, X1, X2 and Ahave the same 

meanings as above. 

[0142] Stage C-1 is a stage based on a knoWn method [J . 
Org. Chem., Vol.17, 1320-1327 (1952); J. Org. Chem., 
Vol.18, 653-656 (1953); J. Am. Chem. Soc. Vol.79, 2230 
2232 (1957)] by the reaction betWeen a compound of 
general formula (XIV) and a halogenating agent (such as a 
thionyl halide such as thionyl chloride; a phosphorus triha 
lide such as phosphorus trichloride, phosphorus tribromide 
or phosphorus triiodide; a phosphorus pentahalide such as 
phosphorus pentachloride, phosphorus pentabromide or 
phosphorus pentaiodide; or a phosphorus oxyhalide such as 
phosphorus oxychloride, phosphorus oxybromide or phos 
phorus oxyiodide; in particular With phosphorus oxychlo 
ride) either in the absence of solvent or in the presence of an 
inert solvent (such as an aliphatic hydrocarbon such as 
hexane or heptane; an aromatic hydrocarbon such as ben 
Zene or toluene; a halo-hydrocarbon such as dichloroethane 
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or dichlorobenZene; an ether such as diethyl ether or dieth 
ylene glycol dimethyl ether; or an organic base such as 
N-methylmorpholine, triethylamine, N-methyl-piperidine, 
pyridine, quinoline or dimethylaniline; preferably in an 
organic base or in the absence of solvent, and in particular 
in dimethylaniline), at 20-180° C. (preferably 70-150° C.) 
for from 1 hour to 24 hours (preferably 3 to 5 hours). In the 
case Where no solvent is employed, the reaction is carried 
out using excess of the halogenating agent. 

[0143] FolloWing the end of the reaction, the target com 
pound is obtained from the reaction mixture by the usual 
methods. For example, the reaction mixture is concentrated 
or extracted With a Water-immiscible organic solvent (such 
as benZene, ether, ethyl acetate or the like), folloWed by 
drying With anhydrous magnesium sulphate, after Which the 
solvent is distilled off and the target material obtained. 
Where required, the target material thus obtained can be 
further puri?ed by normal methods, for example by column 
chromatography. 

[0144] In the case Where the nitrogen-containing het 
eroaryl compounds of general formula (I) of the present 
invention, or pharmacologically permitted salts thereof, are 
used as preventives or remedies for AlZheimer’s disease or 
as amyloid protein ?bril-formation inhibitors, they can be 
administered orally in the form of tablets, capsules, gran 
ules, poWders or syrups, etc, or parenterally in the form of 
injections or suppositories, etc, either on their oWn or after 
mixing With suitable pharmacologically-permitted ?llers, 
diluents or the like. 

[0145] These pharmaceutical preparations are produced 
by knoWn methods using additives such as ?llers/excipients 
(examples of Which are organic ?llers like lactose, sucrose, 
glucose, mannitol, sorbitol or other sugar or sugar deriva 
tive; corn starch, potato starch, ot-starch, dextrin or other 
such starch or starch derivative; crystalline cellulose or other 
such cellulose derivative; gum Arabic; dextran; pullulan or 
the like; and inorganic ?llers like light silica, synthetic 
aluminium silicate, calcium silicate, magnesium metasili 
cate or other silicic acid derivative; calcium hydrogen phos 
phate or other phosphate; calcium carbonate or other car 
bonate; calcium sulphate or other sulphate, or the like), 
lubricants (examples of Which are stearic acid and metal 
stearates like calcium stearate and magnesium stearate; talc; 
colloidal silica; beesWax, sperm Whale Wax and other such 
Waxes; boric acid; adipic acid; sulphates such as sodium 
sulphate; glycol; fumaric acid; sodium benZoate; DL-leu 
cine; sodium laurylsulphate, magnesium laurylsulphate and 
other such laurylsulphates; silicic anhydride, silicic acid 
hydrate and other silicas and also the aforesaid starch 
derivatives), binders (examples of Which are hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose, polyvinyl pyr 
rolidone, macrogol and compounds identical to the aforesaid 
?llers), disintegrating agents (cellulose derivatives such as 
hydroxypropyl cellulose With a loW degree of substitution, 
carboxymethyl cellulose, calcium carboxymethyl cellulose 
and internally-crosslinked sodium carboxymethyl cellulose; 
carboxymethyl starch, sodium carboxymethyl starch, 
crosslinked polyvinyl pyrrolidone and other such chemi 
cally-modi?ed starch/cellulose or the like), emulsi?ers (for 
example bentonite, veegum and other types of colloidal 
clay; magnesium hydroxide, aluminium hydroxide and other 
such metal hydroxides; sodium lauryl sulphate, calcium 
stearate and other such anionic surfactants; benZalkonium 
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chloride and other types of cationic surfactants; and poly 
oxyethylene alkyl ether, polyoxyethylene sorbitan fatty acid 
ester, sucrose fatty acid ester and other such nonionic 
surfactants), stabilizers (methyl paraben, propyl paraben and 
other such p-hydroxybenZoic acid esters; chlorobutanol, 
benZyl alcohol, phenyl ethyl alcohol and other such alco 
hols; benZalkonium chloride; phenol, cresol and other such 
phenols; thimerosal; dehydroacetic acid; and sorbic acid), 
correctives/corrigents (such as the normally used sWeeten 
ers, acidic taste-conferrers, spices and the like), diluents and 
other such additives. 

[0146] The amount used Will differ according to the symp 
toms, age, etc, but When administered orally to an adult there 
can be used an amount betWeen a loWer limit of 1 mg 
(preferably 10 mg) and an upper limit of 1,000 mg (prefer 
ably 500 mg) per time, and When administered intravenously 
there can be used an amount betWeen a loWer limit of 0.5 mg 
(preferably 5 mg) and an upper limit of 500 mg (preferably 
250 mg) per time, from once to six times per day according 
to the symptoms. 

[0147] [Optimum Mode for Practising the Invention] 

[0148] BeloW, the present invention is explained in still 
further detail by providing some production examples, 
experimental and preparation examples, but the invention is 
not to be restricted to these. 

PRODUCTION EXAMPLE 1 

6-Ethyl-N,N‘-bis(3-hydroxyphenyl)-1,3,5-triaZine-2, 
4-diamine (Exempli?ed Compound No. 4-6) 

(1A) 2,4-dichloro-6-ethyl-1,3,5-triaZine 
[0149] This compound Was prepared based on a known 
method [Hclv. 

[0150] Chem. Acta, 33, 1365-1369 (1950)]. That is to say, 
2,4,6-trichloro-1,3,5-triaZine (4.61 g, 25.0 mmol) Was dis 
solved in benZene (50.0 mL) under an atmosphere of nitro 
gen and the solution cooled With an ice bath. 

[0151] While stirring the solution, ethylmagnesium bro 
mide (3.0 M ether solution, 10.0 mL) Was sloWly added over 
20 minutes and stirring carried out for a further 30 minutes 
While ice cooling. The reaction Was monitored by thin layer 
chromatography and, folloWing the end of the reaction, 
saturated aqueous ammonium chloride solution (20.0 mL) 
Was added to the reaction liquid and stirring carried out. 
Ether (200 mL) Was also added and liquid separation per 
formed. The organic layer obtained Was removed, Washed 
With distilled Water (20.0 mL) and then With saturated 
sodium chloride solution (20.0 mL), after Which drying Was 
carried out With anhydrous magnesium sulphate. By distill 
ing off the solvent under reduced pressure, the crude target 
compound Was obtained. 

[0152] The crude compound thus obtained Was puri?ed 
using silica gel chromatography (elution solvent: hexane/ 
ethyl acetate=100/1, v/v) and the target compound obtained 
(2.67 g, 60% yield). 

(1B) 6-ethyl-N,N‘-bis(3-hydroxyphenyl)-1,3,5-triaZ 
ine-2,4-diamine 

[0153] After dissolving 3-aminophenol (2.18 g, 20 mmol) 
in 1,4-dioxane (20.0 mL), 2,4-dichloro-6-ethyl-1,3,5-triaZ 
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ine (1.78 g, 10 mmol) Was added and stirring carried out for 
3 hours at 100° C. under a nitrogen atmosphere. 

[0154] FolloWing the end of the reaction, the solvent Was 
distilled off under reduced pressure and the residue puri?ed 
using silica gel column chromatography (elution solvent: 
methylene chloride/methanol=20/1, v/v) and the target com 
pound obtained (2.26 g, yield 70%). 

[0155] 1HNMR spectrum (DMSO, 400 MHZ), 6: 1.29 
(3H, t, J=7.6 HZ), 2.68(2H, q, J=7.6 HZ), 6.59(2H, d, J=7.2 
HZ), 7.04(2H, brs), 7.13(2H, t, J=8.0 HZ), 7.18 (2H, d, 1=7.2 
HZ). 

[0156] Mass spectrum (EI), m/Z: 323 (M+) 

PRODUCTION EXAMPLE 2 

2-Ethyl-N,N‘-bis(3-hydroxyphenyl)pyrimidine-4,6 
diamine (Exempli?ed Compound No 1-3) 

(2A) 4,6-dichloro-2-ethylpyrimidine 

[0157] Preparation Was carried out based on a knoWn 
method [J. Org., Vol.18, 653-656 (1953)]. That is to say, an 
excess amount of phosphoryl chloride (6.34 mL, 70.0 mmol) 
Was added to 2-ethyl-1H-pyrimidine-4,6-dione (1.40 g, 10.0 
mmol) and the reaction mixture heated under re?ux for 2 
hours. After the solid material had completely dissolved, the 
reaction mixture Was cooled to room temperature, and the 
unreacted phosphoryl chloride distilled off under reduced 
pressure. The residue Was added to ?nely crushed ice (200 
g) and left. After the ice had melted, ether (200 mL) Was 
added to the reaction mixture, and liquid separation per 
formed. The organic layer obtained Was removed, Washed 
With distilled Water (20.0 mL) and then With saturated 
aqueous sodium chloride solution (20.0 mL), after Which 
drying Was performed With anhydrous magnesium sulphate. 
By distilling off the solvent under reduced pressure, crude 
target compound Was obtained (1.68 g, crude yield 95%). 

[0158] The crude compound obtained Was used in the next 
reaction Without further puri?cation. 

(2B) 2-ethyl-N,N‘-bis(3-hydroxyphenyl) 
pyrimidine-4,6-diamine 

[0159] After dissolving 3-aminophenol (1.09 g, 10.0 
mmol) in 2-ethoxyethanol (5.0 mL), 4,6-dichloro-2-ethylpy 
rimidine (0.89 g, 5.0 mmol) Was added and stirring carried 
out for 5 hours at 130° C. 

[0160] The reaction Was monitored by thin layer chroma 
tography and, folloWing the end of the reaction, the solvent 
Was distilled off under reduced pressure. The residue Was 
puri?ed using silica gel column chromatography (elution 
solvent: methylene chloride/methanol=20/1, v/v) and the 
target compound obtained (0.97 g, yield 60%). 

[0161] 1H NMR spectrum (DMSO, 400 MHZ), 6:1.27(3H, 
t, J=7.4 HZ), 2.62 (2H, q, J=7.4 HZ), 6.06(1H, s), 6.37(2H, 
m), 6.96(2H, m), 7.01-7.09(4H, m), 8.91(2H, brs), 9.27(2H, 

[0162] Mass spectrum (EI), m/Z: 322 (M+) 
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PRODUCTION EXAMPLE 3 

2-Methyl-N-(3-hydroxyphenyl)-N‘-(3-methoxyphe 
nyl)-pyrimidine-4,6-diamine (Exempli?ed Com 

pound No. 1-108) 

(3A) 
2-methyl-4-chloro-6-(3-hydroxyphenylamino)-pyrimidine 

[0163] 4,6-dichloro-2-methylpyrimidine (1.63 g, 10.0 
mmol) prepared based on the method described in Produc 
tion Example 2A above using 2-methyl-1H-pyrimidine-4,6 
dione instead of the 2-ethyl-1H-pyrimidine-4,6-dione, Was 
slowly added to a 2-ethoxyethanol (5.0 mL) solution of 
3-aminophenol (1.09 g, 10.0 mmol) and the reaction mixture 
heated for 4 hours at 130° C. The reaction Was monitored by 
thin layer chromatography and, following the end of the 
reaction, the reaction mixture Was cooled to room tempera 
ture and the precipitated White poWder ?ltered off. The crude 
product ?ltered off Was used in the subsequent reaction 
Without further puri?cation (1.76 g, crude yield 75%). 

[0164] 1H NMR spectrum (DMSO, 400 MHZ), 6: 
2.42(3H, s), 6.50(1H, m), 6.73(1H, s), 7.05(1H, m), 
7.12(1H, m), 7.19(1H, s), 10.00(1H, s). 
[0165] Mass spectrum (EI), m/Z: 234 (M-H") 

(3B) 2-methyl-N-(3-hydroxyphenyl)-N‘-(3-methox 
yphenyl)-pyrimidine-4,6-diamine 

[0166] 2-methyl-4-chloro-6-(3-hydroxyphenylamino)py 
rimidine (0.71 g, 3.0 mmol) Was added to a 2-ethoxyethanol 
(2.0 mL) solution of 3-methoxyaniline (0.37 g, 3.0 mmol) 
under a nitrogen atmosphere and the reaction mixture stirred 
for 5 hours at 130° C. 

[0167] The reaction Was monitored by thin layer chroma 
tography and, at the end of the reaction, the solvent Was 
distilled off under reduced pressure. The residue Was puri 
?ed using silica gel column chromatography (elution sol 
vent: methylene chloride/methanol=20/ 1, v/v) and the target 
compound obtained (0.48 g, yield 50%) 
[0168] 1H NMR spectrum (CDCI3, 400 MHZ), 6:2.40(3H, 
s), 3.75(3H, s), 6.16(1H, s), 6.59-6.74(4H, m), 6.75(1H, t, 
J=2.2 HZ), 6.83(1H, t, J=2.2 HZ), 6.95(2H, brs), 7.13(1H, t, 
J=8.0 HZ), 7.18(1H, t, 1=8.0 HZ). 
[0169] Mass spectrum (EI), m/Z: 322 (M+) 

PRODUCTION EXAMPLE 4 

2-Methyl-N,N‘-bis(3-hydroxyphenyl)pyrimidine-4,6 
diamine (Exempli?ed Compound No. 1-2) 

[0170] This compound Was obtained (yield 60%) based on 
the method described in Production Example 2B using 
4,6-dichloro-2-methylpyrimidine instead of the 4,6 
dichloro-2-ethylpyrimidine. 
[0171] 1H NMR spectrum (DMSO, 400 MHZ), 6: 2.35 
(3H, s); 6.05(1H, s). 6.35(2H, m), 6.92(2H, m), 7.00 
7.10(4H, m), 8.95(1H, brs), 9.30(1H, s) 
[0172] Mass spectrum (EI), m/Z: 308 (M+) 

PRODUCTION EXAMPLE 5 

N,N‘-bis(3-hydroxyphenyl)pyrimidine-4,6-diamine 
(Exempli?ed Compound No. 1-1) 

[0173] This compound Was obtained (yield 60%) based on 
the method described in Production Example 2B using 
4,6-dichloropyrimidine instead of the 4,6-dichloro-2-eth 
ylpyrimidine. 
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[0174] 1H NMR spectrum (DMSO, 400 MHZ), 6: 6.20 
(1H, s), 6.38 (2H, m)), 6.92(2H, m), 7.01-7.13(4H, m), 
8.25(1H, s), 9.02(1H, s), 9.31(1H, s). 
[0175] Mass spectrum (EI), m/Z: 294 (M+) 

PRODUCTION EXAMPLE 6 

N,N‘-bis(3-hydroxyphenyl)pyrimidine-2,4-diamine 
(Exempli?ed Compound No. 2-1) 

[0176] This compound Was obtained (yield 80%) based on 
the method described in Production Example 2B using 
2,4-dichloropyrimidine instead of the 4,6-dichloro-2-eth 
ylpyrimidine. 

[0177] 1HNMR spectrum (DMSO, 400 MHZ), 6:6.46(2H, 
d, J=8.6 HZ), 6.63(2H, m), 6.85(1H, s), 6.95-7.06(2H, m), 
7.10-7.30(3H, m), 7.93(1H, d, J=8.2 HZ), 9.62(1H, brs), 
10.47(1H, s), 10.80(1H, s). 
[0178] Mass spectrum (EI), m/Z: 294 (M+) 

PRODUCTION EXAMPLE 7 

5,6-Dimethyl-N,N‘-bis(3-hydroxyphenyl)pyrimi 
dine-2,4-diamine (Exempli?ed Compound No. 

2-11) 
[0179] This compound Was obtained (yield 78%) based on 
the method described in Production Example 2B using 
2,4-dichloro-5,6-dimethylpyrimidine instead of the 4,6 
dichloro-2-ethylpyrimidine. 

[0180] 1H NMR spectrum (DMSO, 400 MHZ), 6: 
2.12(3H, s), 2.37(3H, s), 6.49(11H, dd, J=1.6, 8.2 HZ), 
6.67(2H, m), 6.88(1H, t, J=1.6 HZ), 6.94-7.20(2H, m), 
7.06(1H, d, J=8.2 HZ), 7.18(1H, t, J=8.2 HZ), 9.40-9.60(4H, 
brs). 
[0181] Mass spectrum (EI), m/Z: 322 (M+) 

PRODUCTION EXAMPLE 8 

2-Butyl-N,N‘-bis(3-hydroxyphenyl)pyrimidine-4,6 
diamine (Exempli?ed Compound No. 1-6) 

[0182] This compound Was obtained (yield 73%) based on 
the method described in Production Example 2B using 
4,6-dichloro-2-butylpyrimidine instead of the 4,6-dichloro 
2-ethylpyrimidine. 

[0183] 1H NMR spectrum (DMSO, 400 MHZ), 6:0.94(3H, 
t, J=7.5 HZ), 1.38(2H, sextet, J=7.5 HZ), 1.76(2H, quintet, 
J=7.5 HZ), 2.64(2H, t, J=7.5 HZ), 6.08(1H, s), 6.44(1H, dd, 
J=1.6, 8.0 HZ), 6.95(2H, d, J=8.0 HZ), 7.00(2H, m), 7.08(2H, 
t, J=8.0 HZ), 9.17(2H, s), 9.40(2H, s). 
[0184] Mass spectrum (EI), m/Z: 350 (M+) 

PRODUCTION EXAMPLE 9 

2-Propyl-N,N‘-bis(3-hydroxyphenyl)pyrimidine-4,6 
diamine (Exempli?ed Compound 1-4) 

[0185] This compound Was obtained (yield 68%) based on 
the method described in Production Example 2B using 
4,6-dichloro-2-propylpyrimidine instead of the 4,6 
dichloro-2-ethylpyrimidine. 


















